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CHANNEL INFORMATION TRANSMITTING
METHOD AND DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is the National Phase of PCT International
Application No. PCT/KR2013/002271, filed on Mar. 20,
2013, which claims priority under 35 U.S.C. 119(e) to U.S.
Provisional Application No. 61/614,482, filed on Mar. 22,
2012, all of which are hereby expressly incorporated by ref-
erence into the present application.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to wireless communication
and, more particularly, to a channel information transmitting
method and device.

2. Related Art

In a typical cellular communication system, a user equip-
ment always sends and receives data to and from a base
station. Therefore, in order for the user equipment to transmit
data to a different user equipment, the sender user equipment
should first transmit data to the base station, and then the base
station should transmit the data to the different user equip-
ment. In this case, the channel used for a user equipment to
transmit data to a base station is called a uplink channel, while
the channel used for a base station to transmit data to a user
equipment is called a downlink channel.

Meanwhile, in a Device-to-Device (D2D) communication
system, data transmission can be performed directly among
wireless devices without employing a base station. Therefore,
D2D communication is also called direct communication or
D2D communication.

When the D2D communication is performed, a single
transmission channel is formed among wireless devices;
therefore, data transmission is made possible among the wire-
less devices without employing the base station. In the D2D
communication where a transmission channel is formed
among wireless devices participating in the D2D communi-
cation and resources are allocated to the data transmission
channel, it is necessary to transmit predetermined control
information to the wireless devices participating in the D2D
communication through the base station.

SUMMARY OF THE INVENTION

An object of the present invention is to provide a D2D
communication method.

Another object of the present invention is to provide a
device which carries out the D2D communication method.

To achieve the aforementioned objects, a method for con-
trolling D2D communication meant for a base station accord-
ing to one aspect of the present invention comprises a step in
which the base station transmits first channel state informa-
tion (CSI) request triggering information to a first user equip-
ment (UE), a step in which the base station receives channel
state information of a first D2D link channel from the first UE
in response to the first CSI request triggering information, and
a step in which the base station allocates resources of the first
D2D link channel to a second UE based on the channel state
information. Therefore, resources of the first D2D link chan-
nel can be used for the second UE to transmit data to the first
UE through the first D2D link channel, and the first CSI
request triggering information can include an identifier of the
second UE. The first CSI request triggering information can
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2

be included in downlink control information (DCI) transmit-
ted on a Physical Downlink Control Channel (PDCCH), and
the first CSI request triggering information can include Cell-
Radio Network Temporary Identification (C-RNTT) informa-
tion of the second UE. The first CSI request triggering infor-
mation can be included in the DCI transmitted on the
PDCCH; the first CSI request triggering information can
include index information of the second UE indexed based on
aD2D transmission UE list; and the D2D transmission UE list
can be a list mapping the second UE onto the index thereof.
The method for controlling D2D communication can further
comprise a step in which the base station receives D2D
request information transmitted by the second UE, and the
D2D request information can include information indicating
the first UE to which the second UE attempts to establish a
first D2D link. The method for controlling D2D communica-
tion can further comprise a step in which the base station
transmits second CSI triggering information to the second
UE, a step in which the base station receives channel state
information of a second D2D link channel from the second
UE in response to the second CSI triggering information, and
a step in which the base station allocates resources of the
second D2D link channel to the first UE based on the channel
state information. Resources of the second D2d link channel
can be used for the first UE to transmit data to the second UE
through the second D2D link channel, and the second CSI
request triggering information can include an identifier of the
first UE.

To achieve the aforementioned objects, a base station
according to another aspect of the present invention com-
prises a processor, where the processor can be configured to
transmit first CSI request triggering information to a first UE,
receive channel state information of a first D2D link channel
from the first UE in response to the first CSI request triggering
information, and allocate resources of the first D2D link
channel to a second UE based on the channel state informa-
tion. Resources of the first D2D link channel can be used for
the second UE to transmit data to the first UE through the first
D2D link channel, and the first CSI request triggering infor-
mation can include an identifier of the second UE. The first
CSIrequest triggering information can be included in the DCI
transmitted on a PDCCH, and the first CSI request triggering
information can include C-RNTT information of the second
UE. The first CSI request triggering information can be
included in the DCI transmitted on a PDCCH; the first CSI
request triggering information can include index information
of the second UE indexed based on a D2D transmission UE
list; and the D2D transmission UE list can be a list mapping
the second UE onto the index thereof. The processor can be
configured to receive D2D request information transmitted by
the second UE, and the D2D request information can include
information indicating the first UE to which the second UE
attempts to establish a first D2D link.

The processor can be configured to transmit second CSI
triggering information to the second UE, receive channel
state information of a second D2D link channel from the
second UE in response to the second CSI request triggering
information, and allocate resources of the second D2D link
channel to the first UE based on the channel state information.
Resources of the second D2D link channel can be used for the
first UE to transmit data to the second UE through the second
D2D link channel, and the second CSI request triggering
information can include an identifier of the first UE.

The present invention enables data to be transmitted
directly between the wireless devices without passing
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through the base station, thereby increasing the speed of data
transmission between the wireless devices and distributing
the load thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates D2D communication according to an
embodiment of the present invention.

FIG. 2 illustrates a CSI report method of a UE according to
Channel Quality Indicator (CQI) request of an eNB.

FIG. 3 illustrates a D2D communication method according
to an embodiment of the present invention.

FIG. 4 illustrates an example of DCI including CSI request
triggering information according to an embodiment of the
present invention.

FIG. 5 illustrates a D2D communication method according
to an embodiment of the present invention.

FIG. 6 is a block diagram illustrating a wireless commu-
nication system according to an embodiment of the present
invention.

DESCRIPTION OF EXEMPLARY
EMBODIMENTS

The UE used in an embodiment of the present invention can
be stationary or mobile. The UE can also be called a Mobile
Station (MS), Mobile Terminal (MT), User Terminal (UT),
SueNBcribe Station (SS), wireless device, Personal Digital
Assistant (PDA), wireless modem, handheld device, and sta-
tion.

In what follows, a base station used in an embodiment of
the present invention usually refers to a fixed station perform-
ing communication with a UE and can also be called an
evolved-NodeB (eNB), Base Transceiver System (BTS), and
access point.

The name of a signal used in an embodiment of the present
invention is arbitrary and thus can be defined differently. The
signal can be transmitted in the form of an independent signal
but can also be transmitted being included in or masked with
another signal.

FIG. 1 illustrates D2D communication according to an
embodiment of the present invention.

D2D communication in the Long Term Evolution (LTE)-
advanced network refers to the communication where UEs in
the same cell or within neighboring cells establish a direct
communication link between the UEs and send and receive
data directly through the direct communication link without
employing a base station. In the case of direct communication
performed by UEs transmitting and receiving data through a
direct communication link established between the UEs, too,
the base station is still able to control the D2D communica-
tion. For example, the base station can establish a direct
communication link between UEs and allocate resources for
transmitting and receiving data between the UEs through the
direct communication link. In other words, a control opera-
tion by a base station such as the eNB is required to perform
D2D communication.

With reference to FIG. 1, in case UE1 110 and UE2 120
carry out D2D communication in the LTE-Advanced net-
work, eNB 100 can manage resources and a transmission
state of a direct communication link between the UEs. The
eNB 100, the UE1 110, and the UE2 120 can analyze the state
of D2D communication and control the D2D communication
by transmitting and receiving control signals periodically.

For example, at the time of data transmission from UE1
110 to UE2 120, the eNB 100 can use a control channel to
allocate a data channel for data transmission from the UE1
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4

110 to the UE2 120. As another example, the eNB 100 can
allocate a control channel meant for Hybrid Automatic
Retransmit reQuest (HARQ) operation between the UE1 110
and the UE2 120.

In case D2D communication is carried out, a procedure at
the eNB 100 carried out when data are transmitted and
received between UEs can be simplified by not transmitting
and receiving the data through the eNB 100. Also, the UEs
carrying out D2D communication are capable of transmitting
data to other UEs by using little power, and a data transmis-
sion rate between the UEs can be increased as the data are
transmitted directly between the UEs without passing
through the eNB 100. In addition, since the data transmission
area formed by the UEs participating in the D2D direct com-
munication can be regarded as a kind of small cell, the D2D
direct communication can benefit the advantages such as
increase of network capacity, load distribution, and increase
of cell size.

In what follows, UE, eNB, and D2D communication used
in the embodiments of the present invention can be referred to
differently as terminal, base station, and device-to-device
direct communication.

FIG. 2 illustrates a CSI report method of a UE according to
Channel Quality Indicator (CQI) request of an eNB.

With reference to FIG. 2, the UE receives from subframe n
the UL grant which includes scheduling information about a
Physical Uplink Shared Channel (PUSCH) to a Physical
Downlink Control Channel (PDCCH) 210. The UL grant can
include the CQI request field.

Table 1 shows one example of a two-bit CQI request field.
The value or the number of bits of the CQI request field is only
an example.

TABLE 1
The value in the
CQI request
field Description
00 CSI report is not triggered
01 CSI report with respect to a serving cell is triggered
10 CSI report with respect to a first set of the serving cell

is triggered
CSI report with respect to a second set of the serving
cell is triggered

11

The eNB can inform the UE beforehand about the infor-
mation of a first and a second set by which the CSI report is
triggered. If the CSI report is triggered, a wireless device
transmits the CSI onto the PUSCH 220 at subframe n+k. In
this case, k=4, but it is only an example.

In the embodiment of the present invention below, dis-
closed will be a method for transmitting channel state infor-
mation of a D2D link channel between UEs employing D2D
communication according to a CQI request of a base station.

FIG. 3 illustrates a D2D communication method according
to an embodiment of the present invention.

To illustrate D2D communication, FIG. 3 discloses a
method for at least one of D2D transmission UEs (for
example, UE1 310, UE2 320, and UE3 330) to transmit data
to a D2D reception UE (for example, UE0 330) through a first
D2D link channel.

The first D2D link channel can be defined as a channel for
transmitting data from a D2D transmission UE to a D2D
reception UE.

In FIG. 3, the UE receiving resources used for data trans-
mission from the eNB and transmitting data through the first
D2D link channel is defined as the D2D transmission UE, and
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the UE receiving data through the first D2D link channel from
the D2D transmission UE as the D2D reception UE. For
example, the D2D transmission UE canbe atleast one of UE1
310, UE2 320, and UE3 330; and the D2D reception UE can
be UEO 300. In what follows, an embodiment of the present
invention discloses a method for a D2D reception UE to
receive data from a D2D transmission UE.

UEO 300 can receive CSI-request triggering information
from the eNB 350, S303.

The eNB 350 can request reporting channel state informa-
tion about a first D2D link channel made of a D2D transmis-
sion UE and UE0 300 by transmitting the CSI request trig-
gering information to UE0 300. The eNB 350 can transmit the
CSI request triggering information to the D2D reception UE
to establish the first D2D link channel before the first D2D
link channel is formed between the D2D transmission UE and
the D2D reception UE. The CSI request triggering informa-
tion can include information meant for requesting channel
information about the first D2D link channel between the
D2D transmission UE and the D2D reception UE.

As another embodiment, in case a D2D link is already
established between the D2D transmission UE and the D2D
reception UE, the CSI request triggering information can be
used for determining channel state information of an existing
D2D link. For example, the eNB 350 transmits the CSI
request triggering information to UEQ 300 periodically or
non-periodically so that the eNB 350 can obtain channel state
information about the first D2D link channel between the
D2D transmission UE and the D2D reception UE.

The CSI request triggering information can include infor-
mation about a particular D2D transmission UE. Based on the
information about the particular D2D transmission UE
included in the CSI request triggering information, channel
state information about the first D2D link channel from the
corresponding UE can be measured. As ayet another embodi-
ment, the CSI request triggering information can be transmit-
ted to a UE after including information about a measurement
set specified to measure channel state information. In the
following embodiment of the present invention, disclosed in
detail will be UE identification information for channel state
measurement included in the CSI request triggering informa-
tion.

UEO 300 measures channel state information about a first
D2D link channel formed between the D2D transmission UE
specified by the CSI request triggering information and the
UEO0 300, S306.

The UEO 300 can obtain channel state information about
the first D2D link channel based on the D2D transmission UE
information included in the CSI request triggering informa-
tion 303.

For example, in case the D2D transmission UE information
included in the CSI request triggering information contains
identifiers of UE1 310, UE2 320, and UE3 330, the UE0 300
can measure channel state information about the first D2D
link channel between the UE0 300 and each of the UE1 310,
the UE2 320, and the UE3 330; and transmit the measured
channel state information to the eNB 350.

The UEO 300 can measure channel state information about
the first D2D link channel by using information capable of
measuring a channel state such as a reference signal transmit-
ted from the UE1 310, UE2 320, or UE3 330 to the UE0 300.

The UEO 300 transmits measured channel state informa-
tion to the eNB 350 through the CSI reporting information
S309.

The UE0 300 can transmit channel state information of a
first D2D link channel between the D2D transmission UE and
the UE0 300 to the eNB 350 through the CSI reporting infor-
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mation, where the channel state information is measured
based on the CSI request triggering information. The UE0
300 can transmit the CSI reporting information to the eNB
350 by including the CSI reporting information in the
PUSCH.

The eNB 350 can transmit D2D link grant information to
the D2D transmission UE based on the received channel state
information S315, S325, S335.

The D2D transmission UE can receive D2D scheduling
grant information which allows D2D communication, where
the D2D scheduling grant information is received from the
eNB 350 through the first D2D link channel. The D2D trans-
mission UE which has received the D2D scheduling grant
information can transmit data to the UE0 300, which is a D2D
reception UE, through the first D2D link channel.

The D2D scheduling grant information resembles a
resource allocation signal transmitted form the existing eNB
350. In this case, the D2D transmission UE can determine
whether the scheduling grant information transmitted by the
eNB 350 schedules data transmission and reception between
the eNB 350 and the D2D transmission UE or whether the
scheduling grant information transmitted by the eNB 350
schedules downlink resources between the D2D reception
UE and the D2D transmission UE. In the following embodi-
ment of the present invention, the scheduling grant informa-
tion which schedules data transmission and reception
between the D2D transmission UE and the eNB 350 is defined
as eNB scheduling grant information.

For example, the D2D transmission UE can determine
whether the scheduling grant information received based on
Downlink Control Information (DCI) of a control channel
transmitted from the eNB 350 corresponds to the eNB sched-
uling grant information or the D2D scheduling grant infor-
mation. As a different method, whether the scheduling grant
information received by the D2D transmission UE corre-
sponds to the eNB scheduling grant information or the D2D
scheduling grant information can be determined by using a
combination of the DCI and other information or time
domain, frequency domain, or spatial domain (for example,
antenna port or layer)

In what follows, an embodiment of the present invention
further discloses CSI request triggering information transmit-
ted from the eNB 250.

The CSI request triggering information can be transmitted
in the DCI format. The D2D reception UE receiving the CSI
request triggering information according to the DCI format
can determine the first D2D link channel state from the D2D
transmission UE specified by the CSI request triggering
information.

Again, with reference to FIG. 3, it can be assumed that the
eNB 350 transmits the CSI request triggering information
303 to the UE0 300 which is the D2D reception UE. The eNB
350 can request channel state information with respect to the
D2D transmission UE from the UE0 300 by using the Chan-
nel Quality Indicator (CQI) request bits as the CSI request
triggering information 303, where the CQI request bits are
defined in the DCI format used as a uplink grant transmitted
to the UE0 300.

As described above, the CSI request triggering information
can include information indicating whether the UE0 300 is
supposed to report the channel state information about the
D2D link established between the UE0 300 and some UE to
the eNB 350. The CSI request triggering information can
include about the D2D transmission UE in a various form,
which measures channel state information. This kind of infor-
mation can be called measurement list information. The mea-
surement list information can include information about a
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measurement target D2D UE meant for measuring channel
state information. The measurement list information may
manage a list configured by the RRC or a list indicated by
L1/L.2 (Layer 1/Layer 2) signaling separately or together and
thus can be transmitted being included in the CSI request
triggering information transmitted to the D2D reception UE.
The measurement list information can use the following
method.

(1) The eNB 350 can incorporate information about an
active D2D link into the CSI request triggering information
and transmit the CSI request triggering information to the
D2D reception UE. The D2D reception UE can transmit only
the channel state information about the active D2D link to the
eNB 350.

(2) The eNB 350 can incorporate information about a mea-
surement set into the CSI request triggering information and
transmit the. CSI request triggering information to the D2D
reception UE. The D2D reception UE can measure channel
state information about the D2D transmission UE included in
the measurement set of the DCI and transmit the measured
channel state information to the eNB 350.

(3) The eNB 350 can incorporate an individual UE ID list,
which is the information about individual D2D transmission
UEs, into the CSI request triggering information and transmit
the CSI request triggering information to the D2D reception
UE. The D2D reception UE can measure channel state infor-
mation of the D2D transmission UE included in a transmis-
sion UE list of the DCI and transmit the measured channel
state information to the eNB 350.

The CSI request triggering information described in (1) to
(3) can correspond to a signal transmitted through the DCI
included in the PDCCH transmitted from the eNB 350.

FIG. 4 illustrates an example of DCI including CSI request
triggering information according to an embodiment of the
present invention.

FIGS. 4(A) and (B) illustrate that the CSI request trigger-
ing information is included in the DCI format 0 disclosed in
the 3GPP TS 36.212 V10.2.0. The DCI format 0 is only an
example; therefore, the CSI request triggering information
can be included in other DCI formats.

With reference to FIG. 4(A), the CSI request triggering
information can include identification information which
specifies a D2D transmission UE meant for measuring chan-
nel state of a first D2D link channel. The CSI request trigger-
ing information 400 can include ID (for example, Cell-Radio
Network Temporary Identification (C-RNTI)) of a UE as
D2D transmission UE identification information, which
specifies a D2D transmission UE. For example, in case a
channel measurement target D2D transmission UE corre-
sponds to UE1 405, UE10 410, or UE5 415, the C-RNTI
information of the UE1 405, UE10 410, or UES 415 can be
transmitted being included in the CSI request triggering
information.

As another method for specifying a D2D transmission UE
meant for measuring downlink channel state, with reference
to FIG. 4(B), the CSI request triggering information 450 can
include index information specifying a D2D transmission UE
as D2D transmission UE identification information. The
index information specifying the D2D transmission UE can
be transmitted beforehand by a signal from a upper layer.

For example, the index of a D2D transmission UE can be
mapped to a D2D transmission UE in a D2D transmission UE
list 420 including information about the D2D transmission
UE. The D2D transmission UE list 420 can be shared with the
D2D reception UE and the eNB beforehand. As shown in
FIG. 4(B), UE1 can be indexed by 1 (425); UE7 by 2 (427);
UE10 by 3 (430); UES by 4 (435); and UE3 by 5 (440). The
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CSI request triggering information can include only the
indexing information. In other words, in the case of FIG.
4(B), the CSI request triggering information 450 can include
the index 1 (425), index 3 (430), and index (435) only.

FIGS. 4(A) and (B) particularly assume that an aperiodic
CSI reporting technique of the DCI format 0 is applied to
trigger CSI reporting. However, the data format is only an
example; therefore, a different format (for example, DCI
format 1A) rather than the DCI format 0 can also be used to
indicate a UE for reporting channel state information. The
DCI format is only an example used to transmit the CSI
request triggering signal. In addition to the DCI format, the
CSI reporting request can be performed by using various
forms of information, an embodiment of which also belong to
the technical scope of the present invention.

FIG. 5 illustrates a D2D communication method according
to an embodiment of the present invention.

FIG. 5 discloses a method for UE0 560 to request a D2D
setup and establish a D2D link for carrying out D2D commu-
nication with neighboring UEs.

In FIG. 5, a UE requesting D2D communication is called a
transmission UE, and a target UE of the D2D communication
request is called a D2D reception UE. D2D transmission UE
and D2D reception UE are the terms defined for the conve-
nience of description; therefore, the D2D reception UE can
transmit data to the D2D transmission UE.

Inwhat follows, in an embodiment of the present invention,
UEO0 560 can correspond to the D2D transmission UE, while
at least one of UE1 580, UE2 570, and UE3 590 can become
the D2D reception UE. It is further assumed that a first D2D
link channel is defined as the channel from the UE0 560 to
UE1 580, UE2 570, and UE3 590; and a second D2D link
channel is defined as the channel from the UE1 580, UE2 570,
and UE3 590 to the UE0 560.

With respect to FIG. 5, UE0 560 can transmit D2D request
information to the eNB 550 to perform D2D communication
with neighboring UEs S505.

The UEO 560, which is the D2D transmission UE, can
transmit D2D request information to the eNB 550 to perform
D2D communication with the D2D reception UE. The D2D
request information can be used as a signal for requesting
allocation of transmission resources to the eNB 550 for the
UEO 560 which is the D2D transmission UE and the D2D
reception UE to perform D2D communication.

The D2D transmission UE can transmit information of the
D2D reception UE supposed to perform D2D communication
with the D2D transmission UE to the eNB 550 to request D2D
communication by incorporating the information of the D2D
reception UE into the D2D request information. For example,
in case UE0 560 wants to perform D2D communication with
the UE2 570 among the D2D reception UEs, the D2D trans-
mission UE can transmit information specifying the UE2 570
by incorporating the information specitying the UE2 570 into
the D2D request information.

As another embodiment, the D2D transmission UE can
transmit to the eNB 550 request information indicating inten-
tion of D2D communication without specifying information
of'the D2D reception UE supposed to perform D2D commu-
nication by incorporating the request information into the
D2D request information.

For example, in case the UE0 560 is unable to know the
information about the D2D reception UE, the D2D transmis-
sion UE can transmit request information indicating intention
of D2D communication without specifying information of
the D2D reception UE by incorporating only the request
information.
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The eNB 550 which has received the D2D request infor-
mation 505 can transmit CSI request triggering information
to the D2D transmission UE and the D2D reception UE S510,
S515, which requests reporting information about a first and
a second D2D link channel between the D2D reception UE to
which the D2D transmission UE attempts to be connected and
the D2D transmission UE.

The D2D transmission UE can measure channel state
information of the first D2D channel ranging from the D2D
reception UE to the D2D transmission UE based on the CSI
request triggering information transmitted to the D2D trans-
mission UE. Also, the D2D transmission UE can measure
channel state information of the second D2D channel link
ranging from the D2D reception UE to the D2D transmission
UE based on the CSI request triggering signal transmitted to
the D2D reception UE. The CSI request triggering informa-
tion transmitted to the D2D transmission UE and the CSI
request triggering information transmitted to the D2D recep-
tion UE can have D2D UE information different from each
other. The CSI request triggering information transmitted to
the D2D transmission UE can include identification informa-
tion of the D2D reception UE, and the CSI request triggering
information transmitted to the D2D reception UE can have
identification information of the D2D transmission UE.

For example, a reference signal can be used to obtain
channel state information of the first and the second D2D
channel link between the D2D reception UE and the D2D
transmission UE. The D2D transmission UE can measure
channel state information of the first D2D channel link based
on the reference signal transmitted from the D2D reception
UE to the D2D transmission UE. Also, based on the reference
signal information transmitted from the D2D transmission
UE to the D2D reception UE, channel state information of the
second D2D channel link can be measured.

As described above, the CSIrequest triggering information
can correspond to the signal transmitted from the eNB 550 to
the D2D transmission UE and the D2D reception UE to
establish a D2D link between the D2D transmission UE and
the D2D reception UE before the D2D link is established. As
another embodiment, in case the D2D link has already been
established between the D2D transmission UE and the D2D
reception UE, the CSI request triggering information can be
used to determine channel state information of the first and
the second D2D link channel. For example, the eNB 550 can
transmit the CSI request triggering information to the D2D
transmission UE and the D2D reception UE periodically or
non-periodically to obtain the channel state information
between the D2D transmission UE and the D2D reception
UE.

The D2D reception UE and the D2D transmission UE
transmit the measured channel state information to the eNB
550 through the CSI reporting information S520, S525.

The channel state information measured by the D2D recep-
tion UE and the D2D transmission UE can be transmitted to
the eNB 550 through the CSI reporting information.

The eNB 550 allocates the first D2D channel link resources
and the second D2D channel link resources for D2D commu-
nication based on the channel state information measured by
the D2D reception UE and the D2D transmission UE S530,
S535.

The eNB 550 can allocate the first and the second D2D
channel meant for D2D communication based on channel
state information measured by the D2D reception UE and the
D2D transmission UE, and the D2D reception UE and the
D2D transmission UE can perform D2D communication
based on the resources allocated by the eNB 550.
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FIG. 6 is a block diagram illustrating a wireless commu-
nication system according to an embodiment of the present
invention.

With reference to FIG. 6, the base station 600 comprises a
processor 610, memory 620, and Radio Frequency (RF) unit
630. The memory 620, being connected to the processor 610,
stores various kinds of information needed to operate the
processor 610. The RF unit 630, being connected to the pro-
cessor 610, transmits and/or receives a radio signal. The pro-
cessor 610 implements a proposed function, process, and/or
method. In the embodiments described above, operation of
the base station can be implemented by the processor 610.

For example, the processor 610 can be configured to trans-
mit CSI request triggering information to the D2D reception
UE and to receive channel state information of the first D2D
link channel from the D2D reception UE in response to the
CSI request triggering information. The processor 610 can
make the D2D transmission UE transmit data by allocating
resources of the first D2D link channel to the D2D transmis-
sion UE based on the received channel state information.

Also, the processor 610 can receive the D2D request infor-
mation transmitted by the D2D transmission UE, transmit the
CSI request triggering information to the D2D transmission
UE, and receive channel state information of the second D2D
link channel from the D2D transmission UE in response to the
CSIrequest triggering information. The processor 610 can be
configured to allocate resources of the second D2D link chan-
nel to the first D2D UE based on the channel state informa-
tion.

The wireless device 650 can comprise a processor 660,
memory 670, and RF unit 680. The memory 670, being con-
nected to the processor 660, stores various kinds of informa-
tion needed to operate the processor 660. The RF unit 680,
being connected to the processor 660, transmits and/or
receives a radio signal. The processor 660 implements a pro-
posed function, process, and/or method. In the embodiments
described above, operation of the wireless device can be
implemented by the processor 660.

For example, the processor 660 can be configured to trans-
mit data directly to another UE based on D2D scheduling
grant information from the base station 600. Also, the proces-
sor 660 can be configured to measure channel state informa-
tion of the D2D link with respect to another UE based on the
CSI request triggering information transmitted from the base
station 600.

The processor can include Application-Specific Integrated
Circuit (ASIC), other chipsets, logical circuit, and/or a data
processing module. The memory can include Read-Only
Memory (ROM), Random Access Memory (RAM), flash
memory, memory card, storage medium, and/or other storage
module. The RF unit can include a baseband circuit to process
a radio signal. In case the embodiments are implemented by
software, the techniques described above can be implemented
in the form of a module (procedure, function, and the like)
carrying out the functions described above. A module can be
stored in the memory and run by the processor. The memory
can be installed inside or outside the processor and can be
connected to the processor through various well-known
means.

In the above exemplary systems, although the methods
have been described on the basis of the flowcharts using a
series of the steps or blocks, the present invention is not
limited to the sequence of the steps, and some ofthe steps may
be performed at different sequences from the remaining steps
or may be performed simultaneously with the remaining
steps. Furthermore, those skilled in the art will understand
that the steps shown in the flowcharts are not exclusive and
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may include other steps or one or more steps of the flowcharts
may be deleted without affecting the scope of the present
invention.

What is claimed is:
1. A method for a base station to control device to device
(D2D) communication, comprising:
transmitting, by the base station, first channel state infor-
mation (CSI) request triggering information to a first
user equipment (UE);
receiving, by the base station, channel state information of
a first D2D link channel from the first UE in response to
the first CSI request triggering information; and
allocating, by the base station, resources of the first D2D
link channel to a second UE based on the channel state
information,
wherein resources of the first D2D link channel are used for
the second UE to transmit data to the first UE through the first
D2D link channel, and
wherein the first CSI request triggering information
includes an identifier of the second UE.
2. The method of claim 1,
wherein the first CSI request triggering information is
included in downlink control information (DCI) trans-
mitted on a Physical Downlink Control Channel (PD-
CCH), and
wherein the first CSI request triggering information
includes Cell-Radio Network Temporary Identification
(C-RNTYI) information of the second UE.
3. The method of claim 1,
wherein the first CSI request triggering information is
included in downlink control information (DCI) trans-
mitted on the PDCCH;
wherein the first CSI request triggering information
includes index information of the second UE indexed
based on a D2D transmission UE list; and
wherein the D2D transmission UE list is a list mapping the
second UE onto the index of the second UE.
4. The method of claim 1, further comprising
receiving, by the base station, D2D request information
transmitted by the second UE,
wherein the D2D request information includes information
indicating the first UE to which the second UE attempts
to establish a first D2D link.
5. The method of claim 4, further comprising:
transmitting, by the base station, second CSI triggering
information to the second UE;
receiving, by the base station, channel state information of
a second D2D link channel from the second UE in
response to the second CSI triggering information; and
allocating, by the base station, resources of the second
D2D link channel to the first UE based on the channel
state information,

10

30

40

45

12

wherein resources of the second D2D link channel are used
forthe first UE to transmit data to the second UE through
the second D2D link channel, and

wherein the second CSI request triggering information
includes an identifier of the first UE.

6. A base station, the base station comprising a processor

the processor is configured to transmit first CSI request
triggering information to a first UE,

receive channel state information of a first D2D link chan-
nel from the first UE in response to the first CSI request
triggering information, and

allocate resources of the first D2D link channel to a second
UE based on the channel state information,

wherein resources of the first D2D link channel are used for
the second UE to transmit data to the first UE through the
first D2D link channel; and

wherein the first CSI request triggering information
includes an identifier of the second UE.

7. The base station of claim 6,

wherein the first CSI request triggering information is
included in downlink control information (DCI) trans-
mitted on a PDCCH, and

wherein the first CSI request triggering information
includes C-RNTT information of the second UE.

8. The base station of claim 6,

wherein the first CSI request triggering information is
included in downlink control information (DCI) trans-
mitted on a PDCCH;

wherein the first CSI request triggering information
includes index information of the second UE indexed
based on a D2D transmission UE list; and

wherein the D2D transmission UE list is a list mapping the
second UE onto the index of the second UE.

9. The base station of claim 6,

wherein the processor is configured to receive D2D request
information transmitted by the second UE, and

wherein the D2D request information includes information
indicating the first UE to which the second UE attempts
to establish a first D2D link.

10. The base station of claim 9,

wherein the processor is configured to transmit second CSI
triggering information to the second UE, receive chan-
nel state information of a second D2D link channel from
the second UE in response to the second CSI request
triggering information, and allocate resources of the sec-
ond D2D link channel to the first UE based on the chan-
nel state information,

wherein resources of the second D2D link channel are used
forthe first UE to transmit data to the second UE through
the second D2D link channel, and

wherein the second CSI request triggering information
includes an identifier of the first UE.
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